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ABSTRACT 
Natural design features in the built environment or biophilic elements are emerging as 
a potential response to the challenges of climate change, urbanisation and population 
pressures which have invited issues such as rising urban heat island effect, rising 
pollution, increased congestion, among others. This concept of living cities was made 
popular by Professor Tim Beatley in his book titled ‘Biophilic Urbanism’. Evidence 
of biophilic urbanism can be seen in some cities from around the globe since 
decoupling environmental pressures from future development is a priority on many 
agendas. Berlin is an example of a modern economy that has adopted an ecological 
sustainable development approach to reduce environmental degradation while driving 
innovation and employment.  
Berlin serves as a notable case study as it is a city with a prominent history of 
retrofitting the built environment with vegetation and has some of the most 
accomplished and successful urban greening programs in the world. For instance, the 
‘Biotope Area Factor’ (BAF) is a program that requires 60 per cent of ecological area 
on applicable new residential structures, and 30 per cent on new commercial 
structures. With such programs and widespread support from the community, 
approximately one third of Greater Berlin is natural habitat. 
The research design and methodology employed is qualitative, and included distilling 
key information and synthesising data to present an informative literature review, and 
conducting interviews with relevant candidates to add depth to the research. The 
sources referenced include journal articles, industry and government reports, online 
pages and interviews. This paper will begin by outlining the key drivers in propelling 
biophilic urbanism in the city of Berlin, and why this city is stringent in protecting 
them from changing political and economic fortunes. It will then explore the barriers 
and challenges faced and the business case presented. The paper concludes by 
highlighting the lessons learned from this city, having implications for expanding the 
use of ecological sustainable development in cities worldwide.  
  
INTRODUCTION  
The concept of biophilic urbanism was inspired by E. O. Wilson’s theory of ‘Biophilia’, 
which suggests that there is an innate bond between humans and the living environment.i A 
number of biophilic elements can be integrated into urban environments as natural design 
features.ii  
The City of Berlin, Germany, has a long history of biophilic urbanism, and has some of the 
most innovative and advanced urban greening policies and programs in the world. These 
policies are strongly supported by citizens and developers, whose experiences of urban nature 
over time have led to an inherent understanding of the financial and broader social, 
environmental and personal benefits. These policies related to environmental protection and 
conservation have been mainstreamed in all areas of the City’s economic activity, creating a 
city that enjoys approximately one third of the area as natural habitat, iii  and through 
mechanisms such as the Biotope Area Factor (BAF) and offset mechanisms for nature 
conservation, green space and nature continues to be added to the city. Berlin also recognises 
the environmental and economic benefits of a biophilic city causing these policies and 
programs to be underpinned by strong legislation at a federal and city level, which immunise 
these initiatives from changing political and economic fortunes. 
This paper will begin by outlining the key drivers in propelling biophilic urbanism in the city 
of Berlin, and why this city is stringent in protecting them from changing political and 
economic fluctuations. It will then explore the barriers and challenges faced and the business 
case presented. The paper concludes by highlighting the lessons learned from this city, having 














WHAT WERE THE KEY DRIVERS FOR INTRODUCING 
URBAN GREENING IN BERLIN? 
A review of the literature and interviews dictate that the City of Berlin has not undertaken an economic 
assessment of the local urban greening projects, as it was deemed unwarranted. Rather, the City has 
focused on understanding and mapping the environmental conditions throughout Berlin to inform 
biophilic urbanism efforts. iv v vi  This was further verified in interviews, which explained that a 
quantification of the costs and benefits was not necessary since a history of political and public support 
was already in place.vii Interviews also noted that there is already an inherent understanding of the 
benefits of urban ecology, as evidenced by the prominent bi-partisan political support, as well as 
community advocacy for and developer interest in vegetating the city in several ways, which will be 
discussed in more detail below. 
 
1. Historical and cultural concern for the environment 
Looking at the City’s history provides some context and insights into why the City of Berlin has openly 
embraced the concept of greening the urban environment. During the 19th century, the allotment-garden 
system commenced in Berlin to help the needy to grow their own food, as well as help the city mitigate 
against the implications of the industrial revolution and rapid growth.viii In parallel to this, the first 
comprehensive urban plan, the 1910 Jansen-Plan, for Greater Berlin was produced clearly outlining 
the significance of incorporating open space in the city by identifying and meeting the need to find 
solutions ‘for the demands of traffic as well as beauty, public health and economic efficiency’.ix With 
this precedent, in 1929 the first open space plan was formulated stating minimum requirements for the 
provision of open space to further encourage and mainstream the implementation of this notion in 
Berlin.x Following the World War, the Scharoun-Plan was also developed to provide a comprehensive 
urban renewal concept, which outlined how Berlin would reintroduce the city’s natural assets. Urban 
greening continued to grow with the Federal and City’s Nature Conservation Acts and the revised 1965 
Land Use Plan; all of which paved the way for the first 1984 Landscape Programme. With the 
reunification of Germany in 1990, urban planning for Berlin had to once again be discussed anew and 
the 1994 Landscape Programme including Nature Conservation was developed. This Programme 
became a tactical urban planning instrument in the City of Berlin as it aimed to promote precautionary 
environmental protection measure.xi 
Public consultation has also been consistently utilised in Germany, cultivating a community 
appreciative of environmental protection. For instance, the Landscape Programme and the revised 
Landscape Programme including Nature conservation were extensively consulted with the public as 
part of a targeted consultation exercise called “Berlin has plans”.xii Enthusiastic participation in both 
consultations, interviews noted, clearly displays the community’s dedication and their cultural 
appreciation of nature within Berlin.  
Due to these farsighted plans and continuous cultural support of urban ecology, Berlin today enjoys a 
ring of parks, allotments, extensive forests and agricultural areas in and around city proximity. As a 
consequence of the history of urban greening and the current programs and policies in place, Berlin 
City’s land use consists of: 15.2% Traffic areas, 43.6% Developed areas, 4.9% Agriculture, 11.9% 
Open space, 18% Forest and 6.7% Water.xiii  
2. Inherent policies and programs 
With a strong ecological tradition in Germany, Berlin continues to ensure that the city 
preserves and even enhances its urban nature in the face of financial pressures and a demand 
for urban development. This strong environmental sensitivity amongst the citizens of Berlin 
provides a strong mandate for urban greening policies and programs. xiv Hence, biophilic 
elements such as green roofs and living walls have been supported by a complex collection of 
political requirements at multiple levels of government. With four levels of political pressure 
(International, European, National and local), the City of Berlin is fully committed to 
protecting the natural environment. Some of the most prominent policies and programs are 
highlighted in the table below: 
Table 1: A Summary of Biophilic Urbanism related policies and programs  
Policy or Program Description of the policy or program 
The Federal Nature 
Conservation Act, and 
Berlin Nature 
Conservation Act. 
The German Federal Nature Conservation Act was first established in 
1976 to regulate development in order to conserve, preserve and 
develop nature and landscapes throughout Germany, while balancing 
these objectives against other demands of the community on nature 
and landscapes.xv 
The Federal Building 
Code 
The Federal Building Code establishes the legal requirements for 
building in Germany, requiring the minimisation of the impact of 
development on the environment.xvi  
Natura 2000 
Natura 2000 is a coherent network of protected areas throughout 
Europe to ensure that habitat and species are protected to permanently 
preserve biodiversity. xvii 
Landscape Programme 
and Land Use Plan 
(LaPro) 
 
The LaPro specifies the strategic background policies related to 
environmental and landscape issues on a citywide level, and sets a city 
level basis for evaluating environmental issues required under federal 
legislation. xviii  
General Urban Mitigation 
Plan 
The General Urban Mitigation plan supports the LaPro, and defines 
the areas throughout the city where there is a particular need for urban 
greening, as potential offset sites. xix 
Biotope Area Factor 
(BAF) 
The Biotope Area Factor policy dictates what percentage of total land 
should incorporate vegetation to provide an ecologically-effective 
surface. xx 
Berlin StEPKlima 
Berlin’s climate change action plan, the StEPKlima, passed by the 
Senate in May 2011 as a binding plan of action for addressing climate 
change in Berlin. xxi 
Environmental Atlas 
The Atlas uses GIS to depict the information on over 80 topics, with 
over 500 maps under the broad headings of soil, water, air, climate, 
land use, traffic, noise and energy. 
Berlin Agenda 21 
The Berlin-Agenda provides an overarching structure for Berlin’s 
social and physical development, and allows for future links and 
synergies between these development goals to be made.xxii 
 
4. Enhanced standard of living 
As urban densification intensified, so did the desire to maintain and even enhance the city’s standard of 
living. With growing population pressures in a confined geographical space, came considerable 
ecological damage, particularly in the inner city. Hence, with these contending land space demands for 
residential, commercial and infrastructure purposes, the need to for certain measures to protect 
residents’ well-being became necessary. xxiii  Hence, within the Landscape Programme and other 
supplementary ecological urban re-development plans were tools and programs created to help reduce 
existing development impacts to create a biophilic environment that will lead to a rich urban life.xxiv 
 
 
5. Waterway protection 
Collectively, 6.6 per cent of the total area of Berlin is water.
xxvii
xxv The City protects these waterways for 
their aesthetic and environmental value, as well as for drinking water, by classifying ‘water protection 
areas’ throughout the City and subjecting them to special protection.xxvi  Recognition of the impact of 
urbanisation and soil sealing on stormwater runoff and receiving water bodies has led to holistic 
stormwater management policies that aim to increase rainwater infiltration, to decentralise stormwater 
retention and to treat rainwater as close to the source as possible, further encouraging the use of urban 
nature throughout Berlin.  
6. Recognising externalities 
With reports by the United Nationsxxviii on the implications of global warming being recognised by the 
Federal Environment Ministryxxix and Berlin’s Senate reportxxx, it is evident that externalities such as 
rise in temperature and stormwater runoff are clearly acknowledged and are being addressed.xxxi 
After the fall of the Berlin Wall, the city developed rapidly, particularly in inner-city areas. The city 
centre was characterised by high density, resulting in significant soil-sealing, inadequate infiltration of 
rainwater, a lack of green space cover, and low humidity.xxxii
xxxiii
 These factors contributed to the urban 
heat island (UHI) effect, which is most pronounced in this inner-city area of Berlin, and have been 
measured to be 9oC higher than surrounding areas. A study by the Kiel Institute for Economic Research 
has developed a map of Berlin’s urban heat island effect to study and determine its severity.  The 
study estimated that the number of heat deaths is expected to rise by 7,500 in 2100 from 4,500 
experienced today. This is due to the increased temperature, which is triggering cardiovascular 
problems that in some cases leads to death. Identifying this, the City of Berlin continues to vouch for 
urban greening throughout the city. 
Stormwater runoff appears to also be recognised in Germany as far as the 1970s. xxxiv  German 
households had to pay stormwater rates equating the stormwater burden produced from their property. 
Tax assessor’s data and aerial photographs were used in Berlin to calculate the cost of stormwater 
runoff from each property. Households then reviewed these estimated figures and public information 
campaigns were run simultaneously to spread awareness of this externality. Although, there was an 
attempt to account for this externality, the fees charged were not high enough to result in land use 
changes. xxxv Nonetheless, the City of Berlin is actively searching for solutions to account for this 
externality.  
WERE THERE ANY BARRIERS OR CHALLENGES 
FACED BY THE CITY OF BERLIN?  
The success of Berlin’s urban greening policies and programs and level of integration into the 
City’s planning and development processes does not negate that these were without 
challenges and barriers. As for most cities, the competition between land uses in Berlin puts 
constant pressure on green and open space, while financial pressures limit the City’s ability to 
maintain existing green space and develop new areas. These challenges (among others) are 
briefly discussed below, providing some insights into how these were addressed in Berlin. 
1. Initial lack of capacity in green roof development 
The green roof industry in Germany initially faltered due to a rapid boom in green roof 
construction that led to the emergence of new, inexperienced companies making and 
installing poor quality green roofs and cutting corners on installation to keep costs down. This 
resulted in many failures by such companies during that period, and a consequential public 
impression that green roofs can be problematic. xxxvi  This lack of consumer confidence 
affected the entire green roof industry, and led to Landscaping and Landscape Development 
Research Society to develop the German Standard "Guidelines for the planning, execution 
and upkeep of Green Roof sites", which gives design and construction standards and 
recommendations, including considerations for various types of green roofs, vegetation types, 
building techniques and ongoing maintenance of green roofs. 
2. Economic downturn 
With the Global Financial Crisis (GFC), the budget for the Department of Urban Planning 
and Environment has had to experience some budget cuts. Hence, a shortage of staff made it 
difficult to check the developments for compliance with the standards. xxxvii
xxxviii
 Interviews 
reiterated this by explaining a whopping drop in staff from 35 to 13 has taken place between 
1995 and today.  However, with a strong environmental framework and legally binding 
environmental initiatives in place, Berlin was still able to pursue their goals and satisfy public 
demand. 
3. Competing land uses 
Renewed economic growth in Berlin has resulted in demand for additional housing, which 
puts pressure on remaining open space throughout the City. Berlin is economically reliant on 
construction and in encouraging increased population density, and this influences planning 
and land use decisions around remaining undeveloped areas in the city.xxxix 
LESSONS LEARNED  
It is clear that the City of Berlin is consistently driven to search for ways to integrate vegetative assets 
into the urban environment. Having explored this, the authors recognise the lessons learned from this 
city that have implications for expanding the use of ecological sustainable development in cities 
worldwide; these lessons are discussed below: 
An appreciation of co-benefits: Looking back at the allotment-garden system and appreciating the role 
of those gardens in securing subsistence in times of difficulty, such as the World War 1 and the world 
economic crisis, it has become evident the various usefulness of vegetation in providing nutrition to the 
urban population. Along with serving as an economic utility for allotment gardeners, allotment gardens 
also provide open and green space for recreation and leisure for the rest of the local community.  
Control and command regulation: Use of regulations rather than financial incentives has proven to be 
an effective means of increasing green cover in Berlin. However, this control and command regulation 
system was successfully coupled with flexibility, such as the case of the ‘Biotope Area Factor’. 
Developers can choose between a number of different options for greening or creating permeable 
surfaces and pick those that are the most beneficial for themselves and the users of the development.  
Taking a whole of government approach: Policies related to environmental conservation have 
been successfully mainstreamed in numerous departments within government, creating a 
holistic approach to nature protection. For instance, collaboration between staff from Berlin’s 
Landscape Planning and Town Planning departments helped to develop new classifications 
(e.g. for environmental mitigation and replacement measures) in the Landscape Programme. 
Cross-departmental working also helped to develop a better mutual understanding of the 
various laws applicable to green spaces, allowing departments to effectively work together 
towards a common goal. 
Even though a cultural and political understanding of the significance of protecting and enhancing 
urban green space has existed for quite some time in Berlin, it is still of use to put together an 
economic report quantifying the costs and benefits as well as the economic considerations Berlin took 
into account. This is to: 1) Allow Berlin to determine how effective they have been. 2) Facilitate the 
adoption of greening the built environment elsewhere. 3) Fostering a share of knowledge amongst 
cities and countries worldwide. Hence, further exploration into this economic comprehension of urban 
ecology is necessary. 
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